Study objective -To compare the costs and effects of routine mammography screening by a single mediolateral-oblique view and two views (mediolateral-oblique plus craniocaudal) of each breast. Design -A cost effectiveness analysis of a prospective non-randomised trial comparing one and two view mammography screening was carried out at St Margaret's Hospital, Epping. All women in the study had two view mammography. The mediolateral-oblique view was always the first image read by the radiologist. After reading the films for a clinic session, the same radiologist then went back and read both the mediolateral-oblique and craniocaudal views together. Each set of films was read by two radiologists. The main outcome measures were recall rates, number of cancers detected, screening and assessment costs, and cost effectiveness ratios. Subjects -A total of 26430 
recall rate from 9-1% (2404 of 26 430) after one view screening to 6-7% (1760 of 26 430) after two view screening. The results also suggest that for every 10 Most mammography screening in the UK tends to be undertaken using a single, mediolateraloblique view of each breast.' This policy was recommended in the Forrest report2 in the absence of convincing evidence on the costs and benefits of two view (mediolateral-oblique plus craniocaudal) screening. A recent review of this by van Dijk et al,3 however, indicated that there is still uncertainty about the relative effectiveness of two view screening and argued for a prospective evaluation in an actual screening situation. Two view screening may be more effective in terms of detecting more early tumours and recalling fewer women without tumours for further assessment. The second view may provide additional information to help determine whether an abnormality seen on the first view warrants further investigation or to detect abnormalities not seen on the first view. It almost certainly involves additional screening costs in that at least two extra films per woman are used and extra time is involved in taking and interpreting the second film. A lower recall rate may have implications in terms of the costs and the degree of anxiety in screened women, however, since the number recalled unnecessarily for assessment may also be lower.
Two view screening, thus, has the potential to be more effective than one The costs of additional films were based on the actual price paid by St Margaret's. The cost of films repeated for technical reasons were excluded from the analysis. Energy costs, taken from the hospital budget statement, were allocated on the basis of space occupied and divided by the number of minutes in each working day to give an energy cost per minute occupying a room. There is no reason to believe that the other overhead costs associated with screening would differ between one and two view screening.
The costs of additional capital items required for two view screening were based on current valuations of replacement costs amortised at a discount rate of 6% over the expected useful life of the equipment. Capital items used in both two and one view screening were identified and the reduced life expectancy of the equipment as a result of its more intensive use under two view screening was based on the judgements of the radiologist at St Margaret's and representatives of the manufacturers. An average additional equipment capital cost per woman screened was calculated by dividing the total additional capital cost per annum incurred in screening by the number ofwomen attending for breast screening in the year 1992. The additional buildings capital cost associated with the additional time spent occupying the hospital rooms or screening units during the screening process was based on the health service capital charges levied. A capital charge per minute for the hospital rooms of interest and the screening units was calculated by dividing the costs by the number of working minutes in a year.
The additional woman's time used in two view screening was also based on the judgement of senior radiographic staff. An estimate was made of the proportion of women who gave up work time. This was based on the data collected on a sample of women attending for assessment at St Margaret's during 1992, described later. Working time was valued using average local pay rates, increased for employer's costs5 and, in line with guidelines generated for use in transport appraisals,67 a constant value per minute was used to value non-working time.
Health service costs of assessment The resource use associated with assessment procedures after one view mammography Overheads were estimated using data from the 1992-93 budget statement. Routine statistics on the numbers screened and assessed for the year 1992-93 and data collected on the proportion of women requiring follow up assessment visits were used to estimate the total number of screening and assessment attendances. The annual budget allocated to overheads, with the exception of fuel, was then divided by the estimated number of screening and assessment attendances in any one year to give the relevant costs per attendance. The same fuel estimate per minute were used as for screening.
Equipment maintenance costs, taken from the 1992-93 budget, were split evenly between the three mammography machines, the ultrasound equipment, and the roller viewer. One mammography machine was available for assessment 20% of the time. The other two machines and the roller viewer were used for screening only. Thus, 20% of the maintenance cost of one mammography machine was divided by the estimated number of assessment visits during 1992-93 to give a maintenance cost per visit. The ultrasound equipment was used 50% of the time by the assessment clinic. Thus, 50% of the maintenance cost of the ultrasound equipment was divided by the estimated number of women having ultrasound at assessment during 1992-93 to give the maintenance cost per woman examined by ultrasound.
The capital equipment associated with each of the assessment procedures was identified. On the basis of judgements by representatives of the manufacturers and the radiologists at St Margaret's, the capital equipment was taken to have a life expectancy of eight years, with the exception of the processor which was taken to have a life of seven years. Twenty per cent of the annual capital cost of the mammography unit and 6-8% of the two processors were apportioned to assessment, on the basis of information provided by the consultant radiologist. A discount rate of 6% was then used to estimate the annuity cost of the capital. Capital costs were then divided by the number of women assessed in any one year to give the capital cost per women assessed.
In the case of the ultrasound equipment, 50% of the annual capital cost was attributed to assessment and divided by the estimated number ofwomen having ultrasound in any one year. Similarly, the capital cost of the perforated plate used for FNA cytology was solely attributed to the assessment clinic and divided by the number of women having FNA at their first assessment visit in any one year. The capital cost of an x ray tube was assumed to be the same as that for screening, as was the building cost.
The estimate of resource use in assessment procedures after two view mammography was also based on clinical judgement. The costs associated with women still requiring assessment after two view mammography were estimated using similar methods to those described above. However, the costs of mammography were adjusted for the fact that women would no longer require a craniocaudal view at their first assessment visit and fewer women would require magnification views. Tables 4 and 5 detail the private costs incurred by women and their companions in attending hospital for an assessment clinic. One hundred and thirty two questionnaires were returned, giving a response rate of 88%. The mean (SD) distance travelled to and from hospital was 29-23 (25 29) miles and, clearly, the most popular mode of transport was the private car. None of the women who returned the questionnaire walked to the hospital. Seventy nine per cent ofwomen were accompanied by someone else for their hospital visit and none of the companions themselves had an appointment at the hospital. In terms of time lost from usual activities, 51% of patients and 61% of their companions would otherwise have been involved in paid occupation. Most patients and their companions who would otherwise have been at work were able to take time off without loss of pay; only 8% of patients and 7% of companions lost income as a result of attending hospital. The results of the analysis are also highly sensitive to variation in the recall rates following one and two screening and, thus, the accuracy of these parameters is also most important. This analysis has assumed that early cancer detection is itself a good thing and we have not attempted to estimate a link between cancer detection and life years gained or quality adjusted life years gained. It is important, however, to be aware that early cancer detection will, in some cases, merely bring forward the time of the diagnosis without improving the prognosis. A long term mortality follow up study would be required for the effect of two view screening on prognosis to be properly studied. The other "benefit issues" that might be included in such a study are the effect of the increased radiation doses that the population of screened women would receive with two view screening and the avoided anxiety associated with a reduced number of women being recalled for assessment after screening. Our analysis has assumed that the risk 
